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Abstract 

Serial samples from 40 heavy smokers (BI pack/day for 
^1 year) enrolled in a smoking cessation program were 
assayed for cotinine. polycyclic aromatic hydrocarbon 
(PAH)-DNA. 4-aiqmobiphenyl-hemogIobin (4-ABP-Hb) 
adducts, and glycophorin A (GPA) mutations. Blood 
samples were taken while subjects were Smoking, and 10 
weeks and 8 and 14 months after quitting. Cotinine was 
used to assess compliance with the cessation protocol. A 
significant reduction in mean PAH-DNA and 4-ABP-Hb 
adducts was observed after cessation in all persons who 
were cotinine-vcrined quitters (t^25 ng/ml) for '—8 
months (P < 0.051. Neither the GPA N/«#> nor the GPA 
N/N mutation V, was significantly reduced after smoking 
cessation, but results are limited by the small number 
(n = 18) of heterozygous individuals studied. 

The substantial reduction (50—75%) in PAH-DNA 
and 4-ABP-Hb adduct levels after quitting indicates these 
n- carcinogen adducts are reflective of smoking. Passive 
exposure to smoke at home was significantly associated 
with P A IT-t)N A adducts in active smokers and in ex- 
smokers 10 weeks after quitting (P < 0,01). The 
estimated halT-iifc of the PAH-DNA adducts in leukocytes 
. is 9—13 weeks by inspection or the mean btomarkcr levels 
from baseline and 10 weeks sample and 23 (95% 
confidence interval. 10-30 weeks) using a linear 
regression model (hat adjusted for background. Women 
had higher levels of 4-ABP-Hb adducts at baseline and 
aTter smoking cessation after adjustment Tor amount of 
smoking, suggesting that women may be more susceptible 
to carcinogenic exposures. For 4-ABP-hemoglobin 
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adducts, the estimated half-life U 7—9 weeks from 
inspection of the means, which is consistent with the 
lifetime of hemoglobin, as compand with 12 weeks (95% 
confidence interval, 10—14 weeks) using a regression 
model that adjusted for background. The variability in 
the confidence intervals for tbe regression half-lives 
illustrates that some individuals may be less efficient in 
eliminating genetic damage than others. 

Thus, PAH-DNA and 4-ABP-Hb adducts can be 
useful as intermediate biomarkers in intervention 
programs and in identifying persons who may be at 
increased risk of cancer from exposure to cigarette smoke 
due to high levels of carcinogen binding. 

Introduction 

Cigarette smoke is a complex aerosol of more than 4000 chem¬ 
icals, of which 43 are known carcinogens (1). Included in the 
toxic mixture are a variety of compounds including nicotine, 
4 -aBP* (an aromatic amine), and BaP (a PAH: Reis. 2.3). BnP 
and 4-ABP. both human carcinogens, have been shown to bind 
covalendy ro cellular macromolccules in vivo (4-7). 

BaP is generated by incomplete combustion and has been 
detected in cigarette smoke (400-800 ng/day for 20 cigarettes); 
charcoal-broiled, smoked, and grilled meats (10,000 ng/200-g 
steak); ambient air (9-40 ng/day): and drinking water (i ng/ 
day; Refs. S. 9). Numerous previous studies have attempted to 
assess the effect of smoking on PAH-DNA adduct formation in 
total peripheral leukocytes, but the results have been inconsis¬ 
tent between studies. Severn! studies of leukocyte DNA have 
shown an association between PAH-DNA adduct levels and 
smoking measured by ELISA (10, 11). Other studies have not 
been able to demonstrate a statistically significant relationship 
between adducts and smoking by either ELISA or H P postia- 
bcling (12-16), although higher levels have been observed in 
healthy smokers than in nonsmokers (16). However, recent 
studies have demonstrated an association between smoking and 
PAH adducts by pcstlabcling and ELISA using the longer- 
lived lymphocyte/monocyte [faction of the WBC. supporting 
their potential to reflect smoking-relaied damage (17. 18)- 

4-ABP is a rodent mammary carcinogen (8) and a human 
bladder carcinogen found in cigarette smoke, dyes, and in 
occupational settings (19. 20). The majority of nonoccupational 
human exposure results from nciive and passive smoking. 
4-ABP-Hb adducts have been significantly correlated with re¬ 
cent smoking and smoking status (16. 21. 22) and have been 
used to measure passive exposure to cigarette smoke (23, 24). 


The abbreviation* u*=d on: CASE'. 4-uniftubiphcny(: A-ABf-HS CABP- 

hcmoglohin: BaP. bcAxnfclekietiiu PAll. polycyclic aromatic hydrocarbon: V,. 
variant frequency; »TT5. environmental tobacco vrpn'.n; cl. conAdrnc* interval, 
nPDEA r-7jq+eihydrtwy-r-9.lUnpDXy-7A4le.-wrahydfObcncc{a3p>-Tcnc; PPTA. 
pcnmnocmpropdonic anhydride. 
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